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(57) ABSTRACT

An external-magnet-type magnetic circuit includes an iron
core and at least one composite magnet coaxially mounted
around the iron core. The composite magnet has two mag-
netic poles with field directions thereof substantially perpen-
dicular to each other, wherein one of the magnetic poles has
the field direction thereof pointing to the iron core, and a
magnetism-guiding plate being deposited on the other mag-
netic pole of the composite magnet and being separated from
the iron core by a magnetic gap. Thereby, the composite
magnet provides high magnetic flux density in relatively
small volume, without the additional use of any magnetism-
guiding yokes, and thus is particularly suitable for small-size
amplifiers where it helps to improve acoustic sensitivity and
acoustic output performance.

7 Claims, 3 Drawing Sheets
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1
EXTERNAL-MAGNET-TYPE MAGNETIC
CIRCUIT

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to acoustic amplifiers, and
more particularly to an external-magnet-type magnetic cir-
cuit that uses a composite magnet with inner diameter align-
ment, and provides adequate magnetic flux density in limited
volume.

2. Description of Related Art

According to ways of energy conversion, amplifiers are
generally classified into the dynamic type, the electromag-
netic type and the electric condenser type. Therein a dynamic-
type amplifier, also known as a moving-coil-type amplifier,
mainly works using the electromagnetic induction generated
between its internal magnetic circuit and voice coil to make a
diaphragm vibrate. The magnet in the magnetic circuit plays
an important role as it serves to provide a uniform and stable
magnetic field for the vibration of the voice coil.

Furthermore, magnetic circuits in amplifiers can be divided
into internal magnetic circuits and external-magnet-type
magnetic circuits according to where the magnet is located in
the magnetic circuit. Due to difficulty in magnet manufactur-
ing, small-size amplifiers typically adopt an external-magnet-
type magnetic circuit. FIG. 1 depicts an external-magnet-type
magnetic circuit 1, which comprises a magnetism-guiding
yoke 2. The magnetism-guiding yoke 2 has a plate portion 2a
and a core portion 25 raised from the inner portion of the top
surface of the plate portion 2a, so that it has an L-like sec-
tional shape. A permanent magnet 3 is deposited on the outer
portion of the top surface of the plate portion 2a. A magne-
tism-guiding plate 4 is installed on the top surface of the
permanent magnet 3 and is separated from the core portion 26
by a magnetic gap 5. Therein, the two magnetic poles of the
permanent magnet 3 are at two ends and face the plate portion
2a of the magnetism-guiding yoke 2 and the magnetism-
guiding plate 4, respectively, thereby guiding the magnetic
lines of force into the magnetic gap 5 to form a uniform
magnetic field. For maintaining adequate magnetic flux den-
sity, the permanent magnet 3 would have to take a certain
space and this is against to the trend of miniaturization. In
addition, magnetic flux leakage tends to happen in such a
conventional external-magnet-type magnetic circuit. Hence,
the prior-art structure needs to be improved in terms of both
size and capability of allowing good acoustic performance of
amplifiers using it.

SUMMARY OF THE INVENTION

In view of'this, one primary objective of the present inven-
tion is to provide an external-magnet-type magnetic circuit,
which uses a magnet with specific magnetic alignment to
increase magnetic flux density to a desired extent, so as to
improve acoustic sensitivity.

Another primary objective of the present invention is to
provide an external-magnet-type magnetic circuit, which is
favorable to miniaturization of amplifiers.

For accomplishing the foregoing objectives, the disclosed
external-magnet-type magnetic circuit comprises: an iron
core; at least one composite magnet coaxially mounted
around the iron core, wherein two magnetic poles of the
composite magnet have their field directions substantially
perpendicular to each other, and one of the magnetic poles has
its field direction pointing to iron core; and a magnetism-
guiding plate deposited on the other magnetic pole of the
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composite magnet, in which the magnetism-guiding plate and
the iron core are separated by a magnetic gap.

Therein, the magnetic poles of the composite magnet have
been previously magnetically aligned and have their direc-
tions substantially perpendicular to each other so as to prevent
magnetic flux leakage. In addition, the iron core when work-
ing with the magnetism-guiding plate can form a uniform
magnetic field in the magnetic gap so as to provide a voice coil
with adequate magnetic flux density. Moreover, as compared
to the conventional external-magnet-type magnetic circuits,
the disclosed structure eliminates the need for a plate portion
that is used in the prior art for supporting the magnetism-
guiding yoke, and is therefore favorable to miniaturization of
amplifiers.

Preferably, the composite magnet is an anisotropic bonded
magnet or an anisotropic pressed powder magnet.

Preferably, the iron core has a columnar shape and the
composite magnet has an annular body. The body has a
stepped inner structure that includes a small-diameter portion
and a large-diameter portion. One ofthe magnetic poles of the
composite magnet is on an inner lateral surface of the small-
diameter portion, while the other of the magnetic poles of the
composite magnet is on an outer end surface of the large-
diameter portion where the magnetically conducting plate is
deposited.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view of a conventional external-
magnet-type magnetic circuit.

FIG. 2 is a perspective view of a preferred embodiment of
the present invention.

FIG. 3 is cross-sectional view of the preferred embodiment
of the present invention.

FIG. 4 is a diagram of the magnetic flux density measured
in the magnetic gap of the preferred embodiment of the
present invention.

FIG. 5 is a distribution chart of the magnetic lines of force
of the preferred embodiment of the present invention.

FIG. 6 is a diagram of the magnetic flux density measured
at the magnetic gap of the conventional external-magnet-type
magnetic circuit of FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

For better illustrating the features of the present invention,
a preferred embodiment of the present invention is described
herein as an external-magnet-type magnetic circuit 10, as
shown in FIG. 2 and FIG. 3. The external-magnet-type mag-
netic circuit 10 has a columnar iron core 20, an annular
composite magnet 30 that is coaxially mounted around the
iron core 20, and a magnetism-guiding plate 40 deposited on
the top of the composite magnet 30. Therein, the magnetism-
guiding plate 40 and the iron core 20 are separated by a
magnetic gap G.

Referring to FIG. 3, the composite magnet 30 has the inner
side of its body formed as a stepped structure that includes a
small-diameter portion 31 and a large-diameter portion 32.
The small-diameter portion 31 embraces the iron core 20, and
the magnetism-guiding plate 40 is deposited on the outer end
surface of the large-diameter portion 32. In addition, the
composite magnet 30 is an anisotropic bonded magnet that
has been previously magnetically aligned (i.e. having its mag-
netization oriented using a magnetic field or mechanically).
Herein, an anisotropic bonded magnet refers to a permanent
magnetic material that is made by well mixing permanent rare
earth magnetic powder, such as NeFeB or SmCo or AINiCo,
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with resin, plastic or binding agent for low melting-point
alloy, and compressing, extruding or injecting the mixture.
Therefore, in the present invention, the two magnetic poles of
the composite magnet 30 are with their field directions sub-
stantially perpendicular to each other. One of the magnetic
pole (namely the magnetic north pole in the present embodi-
ment) is on the inner lateral surface of the small-diameter
portion 31 with its field direction pointing to the iron core 20,
while the other magnetic pole (namely the magnetic south
polein the present embodiment) is on the outer end surface of
the large-diameter portion 32 with its field direction pointing
to the magnetism-guiding plate 40, forming a distribution of
magnetic lines of force shown as FIG. 5.

By using NeFeB permanent magnetic powder to produce
the composite magnet 30 of the discussed embodiment, and
measuring the magnetic flux density from Point A to Point B
in the magnetic gap G of FIG. 5, it is learned that the magnetic
flux density at the center of the magnetic gap G reaches 0.528
B (Tesla), with a distribution as shown in FIG. 4. When the
same measurement is applied to the conventional external-
magnet-type magnetic circuit of FIG. 1, the obtained distri-
bution of the magnetic flux density is as that shown in FIG. 6,
with the magnetic flux density at the center of the magnetic
gap only 0.508 B (Tesla). Also, be comparing FIG. 4 and FIG.
6, it is clear that the maximum and the average of the magnetic
flux density of the present embodiment are both greater than
those of the conventional circuit. This evidences that the
present invention provides higher magnetic flux density in a
given spacial limitation.

By providing higher magnetic flux density, the disclosed
external-magnet-type magnetic circuit 10 helps to improve
acoustic sensitivity of amplifiers using it. Moreover, by shap-
ing the composite magnet 30 as an annular structure with
stepped and magnetically aligned inner surface, the present
invention eliminates the need of the magnetism-guiding yoke
below the magnet, thereby preventing magnetic flux leakage
and being favorable to miniaturization of amplifiers.

It is to be noted that the iron core as described is substan-
tially non-magnetic, and the composite magnet 30 may be
alternatively made through pressing consolidation of perma-
nent magnetic powder as a pressed powder magnet, provided
it has been previously magnetically aligned. Additionally, the
amount and the shape of the composite magnet 30 are not
limited to those recited in the embodiment. In other embodi-
ments, for example, two lengthwise composite magnets each
having an [-like sectional shape may be provided at two sides
of the iron core to form a magnetic circuit equivalent to that
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shown in FIG. 2, and the iron core may be magnetic (namely
a magnet core), as long as the magnetic lines of force can be
proper guided.

The present invention has been described with reference to
the preferred embodiments and it is understood that the
embodiments are not intended to limit the scope of the present
invention. Moreover, as the contents disclosed herein should
be readily understood and can be implemented by a person
skilled in the art, all equivalent changes or modifications
which do not depart from the concept of the present invention
should be encompassed by the appended claims.

What is claimed is:

1. An external-magnet-type magnetic circuit, comprising:

an iron core;

at least one composite magnet, being coaxially mounted

around the iron core and having two magnetic poles with
field directions thereof substantially perpendicular to
each other, wherein one of the magnetic pole has the
field direction thereof pointing to the iron core; and

a magnetism-guiding plate, being deposited on the other of

the magnetic poles of the composite magnet and being
separated from the iron core by a magnetic gap that is
coaxially arranged around the iron core;

wherein the composite magnet has an annular body with a

stepped inner structure that includes a small-diameter
portion and a large-diameter portion; the large-diameter
portion of the composite magnet is separated from the
iron core by the magnetic gap.

2. The external-magnet-type magnetic circuit of claim 1,
wherein the composite magnet is an anisotropic bonded mag-
net or an anisotropic pressed powder magnet.

3. The external-magnet-type magnetic circuit of claim 1,
wherein the iron core has a columnar shape.

4. The external-magnet-type magnetic circuit of claim 1,
wherein one of the magnetic poles of the composite magnet is
on an inner lateral surface of the small-diameter portion,
while the other of the magnetic poles of the composite magnet
is on an outer end surface of the large-diameter portion where
the magnetism-guiding plate is deposited.

5. The external-magnet-type magnetic circuit of claim 1,
wherein the at least one composite magnet is in an amount of
one.

6. The external-magnet-type magnetic circuit of claim 1,
wherein the at least one composite magnet is in an amount of
two, and each of the composite magnets has an L-like sec-
tional shape.

7. The external-magnet-type magnetic circuit of claim 1,
wherein the iron core is substantially non-magnetic.
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